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Several mistakes have been found in recent papers that purport to reanalyze the backgrounds
to the LSND neutrino oscillation signal. Once these mistakes are corrected, then it is determined
that the background estimates in the papers are close to (if not lower than) the LSND background
estimate.
The HARP-CDP group analyzed the pion production
data taken by the HARP experiment at CERN with 1.5
GeV/c protons incident on a Be target and performed a
reanalysis [1, 2] of the backgrounds to the LSND ν¯µ → ν¯e
oscillation signal [3]. LSND observed a beam-on minus
beam-off excess of 117.9± 22.4 events. After subtracting
a neutrino background of 30.0 ± 6.0 events, LSND de-
termined the oscillation signal to be 87.9 ± 23.2 events
[3]. The HARP-CDP group estimates a higher neutrino
background of 46.7 ± 20.6 events, which leads to an os-
cillation signal of 71.2 ± 30.4 events [2]. However, the
HARP-CDP group made several errors in making their
background estimate. The most egregious errors are dis-
cussed below.
HARP-CDP multiplies the intrinsic ν¯e background by
a factor of 1.6, which is the ratio of “Emulation”/“Best
Estimate” ν¯e in Table 15 [1]. However, this neglects the
fact that HARP-CDP overestimates the decay at rest
(DAR) fluxes and does not normalize to the νe flux.
Thus, HARP-CDP instead should use a factor of 1.21,
which is the ratio of “Emulation”/“Best Estimate” ν¯e/ν¯µ
in Table 15. This increases the intrinsic ν¯e background
by 4.1 events (from 19.5 to 23.6 total events) instead of
by 11.7 events.
In Table 15 of the first HARP-CDP paper [1], the pi+
and pi− decay in flight (DIF) fluxes are factors of 3.3 and
2.5 higher in the “Best Estimate” than in the fluxes used
by LSND [3]. However, LSND has made high statistics
measurements of νµ and ν¯µ scattering [4], and the HARP-
CDP “Best Estimate” DIF fluxes are inconsistent with
LSND measurements. For example, for ν¯µp→ µ
+n scat-
tering, LSND observes 214 ± 35 events, which is consis-
tent with the flux estimate and a factor of 3.3 times lower
than the HARP-CDP flux estimate. For νµC → µ
−Ngs
scattering, LSND observes 66.9±9.1 events, which is con-
sistent with the flux estimate and a factor of 2.5 times
lower than the HARP-CDP flux estimate. Therefore,
it is clear that HARP-CDP is overestimating the DIF
flux and overestimating the number of DIF events ob-
served in LSND by factors of 2.5-3.3. As the intrinsic ν¯e
background all comes from pi− DIF, this implies that the
HARP-CDP intrinsic ν¯e background estimate should be
reduced by a large factor (up to a factor of 3.3).
In Table 17, the first HARP-CDP paper [1] discusses
the backgrounds from ν¯µp → µ
+n, where the µ+ is not
observed if it is too low in energy (Tµ < 3 MeV). How-
ever, the Tµ < 3 MeV cut is not a hard cutoff. Rather,
LSND still observes some muons down to 2 MeV or lower,
especially because the energy lost by the recoil neutron
is included. Also, LSND checked the background esti-
mate by extrapolating the observed phototube (PMT) hit
distribution down to zero. Therefore, the HARP-CDP
background estimate of 13.8 events is overestimated, and
HARP-CDP should use the LSND value of 10.5 events
instead.
The second HARP-CDP paper [2] estimates a back-
ground of 2.3 events from νeC → e
−Ngs events, where
the Ngs beta decay mimics a 2.2 MeV γ from neutron
capture. However, this background is overestimated,
partly because a 2.2 MeV positron produces more PMT
hits than a 2.2 MeV γ. A 2.2 MeV γ produces the same
number of PMT hits as an ∼ 1 − 1.5 MeV positron, in-
cluding the energy from positron-electron annihilation.
In the LSND analysis, these Ngs beta decays that mimic
2.2 MeV γs are determined to be very small (∼ 0.2 events
just to pass the minimal cuts). Indeed, LSND determined
that the R distribution of Ngs events looks indistinguish-
able from the R distribution ofN inclusive events without
a beta.
In summary, using the corrected estimate of the intrin-
sic ν¯e background of 23.6 events, the HARP-CDP excess
should be 83.7 events, which agrees reasonably well with
the LSND estimate of 87.9± 23.2 events. However, this
ignores the problem with the HARP-CDP DIF fluxes,
which overestimate the intrinsic ν¯e backround. For ex-
ample, if the HARP-CDP intrinsic ν¯e flux is reduced by a
factor of 3.3 to make the DIF estimates agree with LSND
data, then the HARP-CDP ν¯e background decreases to
7.1 events and the excess increases to 100.2±23.2 events.
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